Since Friedman's discovery5 in 1929 that urine from pregnant women would induce ovulation when injected into young female rabbits, there have been several attempts to use the test with various other mammals. These are summarized by Snyder and Wislocki8 and by Schultz and Snyder.7 Reports of experimental and clinical observations on the use of the Friedman test for diagnosis of pregnancy are very numerous. Its reliability for human pregnancy is high, but until recently it was believed generally to be without value when used with other primates. Hamlett,' however, has shown that urine from the pregnant macaque will produce ovulation in the rabbit if the test specimen is obtained very early in pregnancy. On days 19 to 25 following ovulation Hamlett obtained positive reactions in eight of ten cases.
Six years ago, with the number of pregnancies in the colony increasing, these laboratories sought to discover some objective test of diagnostic value which could be used with chimpanzees during early pregnancy. Zuckerman,10 using urine specimens from subjects in these laboratories, obtained results which led him to conclude that the Aschheim-Zondek reaction is a test of pregnancy in chimpanzees.
The present series of observations with the Friedman test was started in 1935 with four subjects, two of which had passed the 150th day of pregnancy. Most of the results were negative. Some months later Dr. Carl G. Hartman gave us a suggestion, based upon results Hamlett was getting then with monkeys, which seemed to provide a good explanation for our early negative reactions. Since the Friedman test is positive for almost the entire period of gestation in man and for a few days only in the monkey, then perhaps the chimpanzee would complete a phylogenetic series by showing "positives" throughout some intermediate period-perhaps up to 100 demand certain precautions in handling the urine specimens and the test animals, the method used in this investigation may be described briefly.
Urine samples were collected in a specially constructed outdoor cage with inclined floor. Few attempts were made to secure early morning specimens, although control of the food and water supply of the subjects made it possible to obtain comparable material. The method ordinarily used was to withhold water from late afternoon until the following morning, when the subject was placed in the collection chamber. The first sample of 10 cc. or more which showed a specific gravity of 1.015 or higher was used as a test sample. Under our conditions of collection most specimens ranged from 1.015 to 1.025. It is doubtful whether the attempt to secure a minimum specific gravity was necessary. In a few cases, it was impossible to meet this criterion and it was necessary to use specimens which tested as low as 1.008. There was no indication that the specimens of lower specific gravity were unsatisfactory. The pH of all samples was between 7.0 and 8.5. Some of them were adjusted to 6.5, but again there was no evidence that the unadjusted urine was less effective.
The test itself was made in the conventional manner, using -a standard quantity of 10 cc. of urine, injected into the marginal ear vein of a mature female rabbit. Examination of the test animal was made 48 hours after injection. Only frank ovulation was accepted as the criterion of a positive reaction. Simple enlargement of follicles was recorded as negative. At each examination the ovaries were removed, placed in a preservative, and retained for identification purposes.
In 25 of the tests made in this series, the rabbits used were supplied by a local breeder. Although there was no direct supervision by these laboratories in the handling of the test animals, the conditions seemed adequate. Animals from this same colony were being used simultaneously, and with satisfactory results, by Dr. L. Y. Dyrenforth of the Clinical Laboratories in Jacksonville. Most of our tests were made at the Yale Laboratory with animals obtained regularly from a biological supply house. Individuals were isolated before using. No reactions known to be false positives were observed at any time.
The results of 138 Friedman tests are presented in Figure 1 . Results of single tests made with five other subjects are not shown in the figure. With the exception of one test on the 90th day, they were made before the 35th day or later than the 150th day and were all negative. Also omitted from the figure are 14 negative tests with non-pregnant subjects.
We may conclude from the records presented here that the Friedman test is a reliable test of pregnancy in the chimpanzee when used during the early months. We have had no cases in which a positive reaction could not be obtained by testing at frequent intervals during the first third of pregnancy. It is necessary to observe, however, that the time when positive reactions are obtainable is not the same for all chimpanzees. We must respect the fact of individual differences, which is quite evident in these cases. We have had clearly positive reactions as early as the 25th day and as late as the 157th day, but the length of the period during which positive responses appear may be not more than a few weeks in individual cases. Of 25 tests, made with 11 different subjects between days 61 and 90, 23 were positive. This period between days 61 and 90 would appear to be optimum for testing, with the month before and the month after also giving fairly high proportions of positive reactions.
The percentages of positive reactions during the 15-day periods are not included in the figure, because it was thought that they might suggest different degrees of reliability. The value of a test such as the Friedman depends entirely upon its accuracy as a diagnostic method. If used as suggested with chimpanzees, it is a dependable method in a very high proportion of cases.
While individuals vary in respect to the absolute time and duration of the "positive period," there is consistency of response within this period. This is well shown in most of the individual records, where positive reactions appear week after week. Ordinarily, the appearance of a single negative reaction means that all subsequent tests will be negative. There are two exceptions to this in the second cycle for Nana and the second cycle for Soda. In the case of Nana, the positive reaction (following two negatives) was obtained from an early morning specimen. It is interesting to note that several attempts were made to secure a positive (immediately after a negative had appeared in the series) by concentrating specimens in the laboratory. The fact that all of these were unsuccessful suggests that the reduction in amount of gonadotropic hormone present is abrupt.
The quantitative studies of Evans, Kohls, and Wonder4 clearly show the precipitous nature of the decrease in gonadotropic hormone in women. The previous increase in hormone level is equally abrupt, the rise and fall constituting a great peak in the curves "at a time which is quite accurately one month from the beginning of the first expected but missed menstruation."4 This would place the peak at approximately 45 days after conception. In each of the six cases described by Evans These quantitative studies appear significant for the present investigation because they suggest an explanation for the results we have obtained. Until recently there was no clear understanding of the "peak phenomenon," and cases showing unusually large amounts of gonadotropic substance usually were considered pathological. It now appears that this enormous output over a limited period is a normal phenomenon. It probably occurs normally in other primates. Without quantitative studies with chimpanzees and monkeys, we cannot make comparisons with man as to the time of occurrence and duration of the period of abundant excretion. But we can point to the fact that in the early part of pregnancy, Friedman tests are positive for several days in the monkey and for a longer period in the chimpanzee. The content of gonadotropic substance in human pregnancy urine may be, in late pregnancy, less than one per cent of the earlier maximum; yet it is almost always sufficient to produce ovulation in the rabbit when given in the conventional amounts of the Friedman test. The negative results which are obtained with monkeys and chimpanzees may mean that the substance has disappeared or that it has fallen to a sub-threshold level for stimulation. Quan In a large percentage of cases tests will be positive from the 30th to 120th days after conception. During the last two or three months of pregnancy they will always be negative.
The results presented are discussed in relation to quantitative studies which demonstrate the existence of a period, in early human pregnancy, of exceedingly high urinary excretion of gonadotropic hormone.
